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qA CorreBion of the Theory oftk Moli^ 
on of ^^(?Satelite.o/ Saturn, by that In* 
oenious Aftronomer Mr, Edmund 

o 

JH A L L Y. 

I here fend you an Afirommlcdl accomt of the moft remote of all 
the Plams of our f^orteXy and withal of the naoft inconfiderable, 
I mean of the Satellite of Satumy difcovered in the year 1655 by 
Monfteur Chriflian Hugens oi Znllchem , who in that accurate Trea- 
tife of hi*; Syftema SatuYmumy from \ag. 2 5 to 3 4 gives us the Theory 
of its Motion as well as the iTiortnefs of the interval of time between 
hi^ ObfervatKini would admit* and fince him I. know none that 
have gone about to improve the faid Theory, 

The late Qcnjmclions of Jm*er and- Saturn f^'^ving me frequent 
occafions of viewing them both, with a I'elefcofe chat I have oFabouc 
24 foot , and pretty good of that length, 1 cafiiy rcmarqucd diis Sa^ 
talliteoiSatmny and haveing found it, in a convenient position to (de- 
termine its place , I pcrcieved that Hugem^ numbers were confi- 
derably run out, and about i ^ degrees in twenty years too fwift ; 
this made me refolve more nicely to enquire into its ftriod 5 and ac- 
cordingly I waited till I had gotten a competent number of Obferva^ 
tloHs y the moft confidcrable whereof are tlieTe^ 

1682. November I'}'' 1^^ oo'PM.the Satellite appeared on the 
North fide o£Samr»y and a perpe^dicu/ar let fall from ic on the tranf* 
verfs diameter oi the JRifjg , fell upon the middle of the- dark fpace 
of the following Af^fe 5 and the 6me night 19^ 00' it had paft 
tht Qonjur^tiony zn6l]^^perpCHdicddrM{^yi:st&^'j onxht Wefiern eej«> 
oit\i^^ lobe q£ SatHYHy asinT^^. 2. Figured, The Northern Lati- 
tude., and retrograde motion, made ic evident that the SateRite was 
then in Verig^to, 



Again 
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SoHthMcy the per pemicHlar on the line of the y^fifs fell on the 
nrJddie of the darkfpace of thePfeflem Jnfai^ and the famenigbc 
1 9 ^' oo' chc f€rpendicular fell precifly on the Qnter of Samrn^ 5nd 
the diliance therefrom was iomevv'hat left than one diameter of the 
Ming ( as in -F/^. 9* j by this ic was evident uvxx^az Satellite s^z%m 

jifOgiZQ* 

Iobferveditin^/?^^^i?againon the 24thof J^/^^^^i^Sj, at 8\ 
oo' FM. th<^ perpendicular on the line of the Anf^, fell exadly on the 
WefternXimh oii\\t Globe ol Saturn^ and at 9'^ 30' PM» the faid |?^r« 
pendicnUr fell within the Globe more than half way to the Ce^ter^ 
and the diftance from the line of the Jnf^^ towards the South feemed 
much about one diameter of the Ring, Fig. 10. 

Laftly, febrmrjg\ 1^83 •&-' 10' PM, it was again in ey/p<?^^(?^ 
and I could by no means difcern to- ards which fide itenclin'd moft, 
nor whether the tra6fverfs diameter oi the Rlrg^ or the dirtance of the 
Satellite therefrOm were the greater % fo that at that time it was 
precifly Apttg<zo,n^ Fig. 1 1 , 

To compare with thefcj I chofe two out of thofe otMonfieui^ Ha^ 
gens^ which feemed thenioft to be confided in; the firft made 
i-<559j March 14' fi^n. ii-' 00'. at the Hague ^^ .when the SateL 
//Vf appeared about one diameter of the 'K.//^^ under Saturfs ^ but ic 
was gone fo farr to the Wefiward^ that he concluded, that about four 
hours before, or 7^ 40'. at London^ it had been in Perigao. Fig. 1 2. 

Again xJf^tarch tz"". i6^g. lo^^ 45'. the Satellite was a whole 
^/Vw^ff^r above the line of the -/^»/ie, and the /?^rp^;^^k/^/;^r thereon 
fell nearly upon the extremity of the Eajiem Anfds. See Fig. 6. 

Icould wifli' that we h^ fome intermediate Obfervmons^ but 
there are none extant that 1 can hear of 5 fo 1 proceed to the fearch 
of this S^^^/i/r's period. 

By the firfl:ofmyO^/J?ri7;^nW it appears that the Satellite w^s m 
Perig(toi6Si November I'}'', ij^ oo\circlter ^ at which tim*e 5^- 
turn'N^s 3^ 21 •sp* from the firll Star oi Aries ^ inthc Ecliptick^^ 
hnti\\Q Earth icduccd to Satarm EejuinoHtal^ and the Satellite was 
9^23^46^a 1^ -^ r. And UMarch 4" 1659. 7^.4^* Saturf^ 
place in the EcHptick was 6\ 0^^.41^, but the Emh reduced and 

confequently 



rs4) 

confcqucnily the San like In iilzS'^. i8^ ^ prima Stella Arleth. 
Theincerval of time is 8555 dales, 9 hour^, 20 mitiuces ; in which 
the Satellite had made a certiin nuniber of Revolpitiom to the fixe 
Scars, aBGbeliJes 9^ 25°. 28^, or 295 iegneSy ^% mm, whofe Qjm- 
fkment to a Circle 6^"". 3 z\ is 2 daies, 20% 36' motion of the Sa^ 
tcllhe^ according to /:%<f;^/, So that 8<5s8daic%5^56'or 124(^7876 
minutes of cime, is the rime of fome number of intirc %^votHno»s ; 
and dividing that interval by 15 daies 22 hour?> 39 minutes, or 
^^9$9 v^'Xn* (i^cPenodoiiiugens) the Quotkm 543 (hewcs the 
numberof /^^t/^/^f/Wj ;md again dlvidiag 12457876 min. by 543, 
the229ifx ajmin.or 15 daies5 22^t4i'* 6/^ appears to be the true 
ximtoit\m Smellk'% PmoA Hence the diurnal motion mWht 22"*. 
34'. 38'^ 18^^', and the ^^«^^/befides 22 Remlmlons ic^ 20^ 43 ^ 
Having made Tables to this Period/! found that in the j^phg^on Ob^ 
fervation of Hngens the Satellite was above 5 degrees falier than by 
my calcnlm^ and that in the three other Obfervations of my own be*, 
rng likcwife in the fuperior pare it was about 2!" degrees flowet than 
by the fame CAlcuktkn. Now •tis evident that thefe differences 
muft arife from fome Eccentricity in the Orblte of this Satellite^ and 
that in KjMareh 1^59, the Apocromon (as I may call it,) was fome- 
where in the Oriental Semicircle ^ and that in Movember 1 682 it was 
vaxkitWtfiern Semicircle y and fuppodnj^ the-/^p«?crc;^/,9« fi:<t, it muft 
neceffaxily be between 95.23° 46 ^and 115,28^18^ a i^"^ Tthatbe- 
ii3g the common part between rhofe t*\o SemictrcUs: and becaufe 
the difference was greater in Huge^%. Obfetvation than in MW, 
\mU follow that the Lima Apfdnnh or tAfocronicn-.^^riOuXA be near- 
er to 9^ 25^. 46'. than to Il^ 28^, I8^ I will fuppofe liJ. 22^ go' 
^ prima Stella Arietts^ f which happens to be alfo the place oiSatHrn 
Equimx^^m^ t\iZ greatelt ^^mtion about 2^ degrees. Upon the 
fcore of this imquality the mean motion of the Satellite will be found 
about 2^ 45' flower in 23!/^?^^/. or 7 min.in zyear^ whence I flatc 
thf^;?i^/i^4/ motion 10^ 20^ 36- above 22 Kevoluthns^ and the ccc- 
reft EpQcha for the laft day of December 168 2 at Noon in the Meridi* 
an of Lmdon 9^ 1 o^ 1 5 \ ^ i ^ "^ Y , from which Elements I com- 
pofc the fpUowing Tabte^ 
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Taktla Motm Medii Satellites Saturnii 

i^^Hugenio invenU ^ a pma ff r* 
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Ihere fuppofe the Lma Jpfidum fixt,as having no arguments from 
Obfervacion to prove the cpntnuy^ tho it be xci) probable that as the 
Af^g^o^wiomJ^omhisz modon ;ibout x!cJtSartb\n about 9 year^, fa 
that t this Satellhe ought to have about 54f/i/>^, but with a much 
longer FwWjtvhich future Obfervation may difcover. 

The diltance of this Satellhe from the Qomr of Smtm fecms to be 
much about 4 i^/WiV^/'/of the King^ 01 (^oi the <j hh^ and th^ 
pjaiie ^'V' herein it moves very little or no thing difFerring fiom that of 
the '^)tr>g^ that 1$ to fay, intcrfeiiing the Orkoi Saturn ^\^%o,mi 
lo^ i%^.4 i^^^T^mthm Jungle of %^i degrees^ to ^$ to be nearly 
Parallel to the Earth E^f^t^r ; whence the l^athudeodhQ Jfogdon 
Semicicle froin4^22o, toio^^io of-^*r?//;^^;i Lorgirndp^ v^ill be 
'Northern, and of the other Semicircles SoHthetn ; and the contrary 
in the other hiM oi SatHrm Lc^gimde^ to wit, from i cs^ 2 ao. to ^% 
iz"" of his diOancefrom th^firit Star of r. 

It follows now to lliew how by the help of this^ Tdle to compute 
she place of this Satellhe^ to any time required* 

Firft ne mutt have the true X<?i?<^i>//^^ of 5^f;#'# from the Emhi 
and nuaibred from the firil Scar of T, (or rather the place of the 
Earth viewed hon^ Saturn together wfth its LatUmU from the Crb 
oiSsttirn^ but that being never fully f of a degree we neglei^ itas a 
nkety) and therefrom fftbflr.tH !o^ 22^. there remains the dillance 
oi Saturn from tiiis cy£.fHif:dlial poinr • \nth \\hich diftance 
as^ with the LorgUade of che Stin, .cake out the Right Jfceppm and 0r. 
r/iW/:?^cherero'(2 3ide:4rce5 being the ohliqmty common to both ) 
and to the ^'^^ght y^i/t-'m'Wi aviuing lo^ 2i^. tbefumm lliall be. the 
Longitude o? ibiQ Satellli*^' Jp-g.€o?-^. Tncn fay^ As T^adifds tofr;eoi 
the Dicfmath^^ fo 8 to the ^;,.eace{l Latitude in Jfog^^y or Pertgdo in 
the parts of the fcmdUrrnrer of the Ri^g. 

Next collect the middle mctlsn of tht Satellite^ and from it ///J'- 
ftraB 10^22^1 the remainder Aiall be the mean AnQmalj^mxh whuh 
in the "tabli of the 3fo9rj ptlmary Bijuatlsn ; takeout the Equathr. 
anuvenng thereto , and the half thereof added or juh fr died 10 ot 
from the tmddle ^mtlon^ .'^ccoiding to tlwThle^ g^^^^ the trmmotU 
Ofto( the Satellhe, i':om^'<'A)ich fMhjhaHtht Ap^g^^n^ and if the rr- 
mah^dijr be more than 6 SlgKf^ the SfltillUe is Occidental 5 if iefs O- 
rlemal^ and a^^ Badms to Sine of the rerrairnicr^io 8 to the Senddiumi" 
ters of the Rhg .^ or 1 8, to the Semidlameters of the (} loh ; that the 
Satellite is 10 the Eaflward oi Heflimrd of the ^'o^t^^' of Siitm>h^c*' 
cordiir^^rotheafore-goiiig Preceft. 

Lallly^ As Radhss^ to C^^fne of the faid remahJer ^ fo is the 

greatcii Latltp^de iiom the Ike of the ^/?p, to the LatltHde fought. 



arifc-* 



r 87 ; 

Here Note, that 1 purpofcly negleft ihtlnequ^Hty of the diftance, 
arifiDg.from the fcccHtridt), as being too fmall to be any way obfer- 

v.able. 

Ladly todear all difficulties that may arife to them that are but 
little vet fed in this fort of Calculatim, 1 have added Two Examples 
ofthework^ that where the Frecep may feem obfcure it ixiaybfe 
thereby illuftrated. 

Anno 1657 Mah ip/, n. Rptgem ©bferved the SattUltevti'j neat 
toSmmn on i\\QlVeBern lidejand very little above the Itm of the Anf4, 
Ifuppofe this aboui lo^ p. m. Anm iS^'i Martll "^i^'.io^ J}.n. 
he ObferveJ it again, and fai^h of ic, difficile confpicUbatHr y (jmfpe 
froflnqmtis admodfim S^tuznofirkntemffeUabat^ erar^; JrJ^irHm line^ 
allquarjto infcuor. & qiiajlfub Saturno tranprnHs., Let us now Calcu- 
late to thefe two times. 



1657 Mall 9^. 
SatHYfii Lqchs 

f:y£qHinoB* ftib. 
1^ 4^ t^-'quimU^ 
jifcen. RcBa,""- 

Apogdon. 
Declin, Auji, 



,h 



9", 40^ Londinl 
5^ 



6. 
6. 



4 



0, 

tmmtmim 



5. 

7. 



32 

0'1 



29, 

3. 



3^ 



50 

^3 



1658, Mir/i7 1^ 10 



Satmnl Locm 

0^.7 ulridllum 
\\ ah k^quWt 
dfcen, ReBa. 
Apog£on 
DecliK Afifl^ 



\i 



5* 17^- 59 

6. 25. 55? 

<>. 24, ^ 



muii airrni*ir>rtft 



s 



i6, 
10. 



5 



1641. 

Jllall 
9. 



A/<'i. Mt. SdteL 

8^ 2p^. 17? 
29. 54 



5- 
6. 

&, 2^ 



40^ 



^4 
12. 



4. 
10. 



5 



10. 

18. 



42 

oo_ 

42 



10. 



II 

^o 



Z,o>^g0 Med. SateL 
Apocrofu 

L^quatiofpth* 
Long, Ver* Smelt 
Apogdon 

RefJunm n* 10. 21 

h. e, ante Afsgdum 19. 59 

erao 2io Semid. Amnll ad occafum 
cS" fp m Bore^m. 

In each agreeing 
Monfieur Hngrns* 



1641. 

MayUu 



1^. 

10^ 



iir<?i. M(it,Sateh 



8^ 29 

4« 
8. 



O 



2C, 
12. 

2 3, 
Q. 



3oi 

r4i 

24 2 



X(?;7g-. Med, SateL 
Afocron. 

isyfmmalla 
z/£qHatlofnh» 

LoigJ^er. Sate I. 
Afognton 

Eefidtium 

h. e, ante Terlgdion 



II. 

ic. 



-3- A9 

22. CO 



0. 


11. 


49 




0. 


50 


II. 


3- 


19 


5- 


1 . 


.^ 



5' 



i7<. 14 

o 12. 45 

Imcfrovemt ifio Semid. Ann^adortum^ 



C^ ii{;^ ad AHjlrumfwe^i^ra. 
cxaftly with the Defcription and Figure 



M a 



I 



r 88 ) 

I here call the JP/^«^ of this Satellh^s Orl^y which hitherto 1 fup* 
pofc the fame with that of the Rmg^ Sawrm SqumoBhl^ tioc tha^ 
any difcovery haih been able to prove that the Jtxis of that ^Isk is 
it n|fcr^«^/fJthereto,butbecaufeit has pleafed Mr. Hugem to c%\\ 
It fo, and likevvife becaufe it is fo nearly taralkl to our globes EqnU 
mBUli Neverthelefs to fpeak my Opinion, I believe that the Axis 
is inclined, and that not a little, to the Tlmeoitht Rtng% for as 
the refleilion of the 5/^»^ light from the -R% is a great convenience 
to th^t Hemljphere oi Satmn^ which beholds its illuminate fide 5 fo 
the other Hemtjphere is very much incommoded by the ftiadow of the 
Mt^g , which for m^ny Months , and in fome^ TaralMs for fe« 
V€ralTr,ir/,occafionsa continual Night by the interception of the 
Sum beams, which is a confequence that demonftrativcly follows 
the pofition of the R%in the flaneoi Satmm Eqmtor.' Now this 
great inconvenience would be in fome meafute relieved by the ob- 
lique pofition of the Axis^ for then the Parallels of Latitude inter- 
felling the flam oHhhRlng^ many and in moft cafes all of them, 
might for fome time in every ^iurjial revohtion of the ^lobe free 
ihemfelvcs from this £r//|'/^, which otherwife were fufficient to 
render this Globe of Saturn unfit for any fettled habitation; but this it 
but conjecture. 

The other Two Satellms of Saturn difcovered by Signor Caffimm 
Taris Amo 1672 and 1673, I muft confefs 1 could never yet fee» 
I have been told that they difappear for about f of Saturns revolution^ 
and were only to be fecn when the Av^iX. were vtx^ fmall ^ it being 
fuppofcd that the light which proceeds from the Anf^t when confidc- 
rably opened might hide thefe Satelllts. In the year i^g 5 when the 
Af^ft will be quite vanifhedj will be a proper time to look after 
them, that fo we may bring their Motion to Rule, -and know where 
to find them » for want of which knowledge '«s likely they arcatprc^* 
fcnt not to be found 3. 
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